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I*M Ml 

^^{Compression bonding method} 

5. l£ n)^ ^5, 178,319Jl^ 7fl*m ^ ^-§- t+Efifl 5.^3, 

£ 2^f tfM ^ll^Hofl ^ ^ 3^ M* 5-^, 
£ 3^8: ■& ^M *ll2-€ *HH n}£. <*Hr 3^ wj-^^r i+^-ifl 3=^, 
£ 4fe €■ l£M ^3^AHofl oj-^ v^^r 44^ 

E5r^ ^S£\ 4^. ^ ^ aj-^o] <£^ # xJJ-b).^ £1^, 

S. 6a 6dfe £ IfrM *f|l^HH 4* ^ ^ 

H 7 ifl^l £ 13£- -g- ^aHH 4^. ^ ^ ^«>|] <2}*j) s^tg- 

^Bflt- ^.O]^ A>^1, 

£ Hfe -g- ^M >fl4€*HH 4€- ^ ^ 44^ S.^. 

31, 41, 51, 61, 71 ; 71* 

33 , 43 , 53 ; 63 , 73 ; ^M^r 3^4 

35, 45, 55 ; 3*|3f-JM| 65, 75 ; -fHq* 
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MM 3 ^1 



*3^r 71** W t 5ftt HMM 

<w> 7l** iJHMfe *>**Hr * aKt^ol 

fl^. 3*MI* A}*«Hr ^1^1^- 3*M1» AV**H 

71** flWtj-. ^1*. *>**HS ig-lg* ^aflo) vjA|tfM| * 

^^HM, *R> ^£7} ^ZL, ^ * 4^5] 7l 3**}, ^£cfl 5ltb ^3" 
€•*«$* 7>^T^. £^V, X|^fl gr fe sfl^ 7l#«^A-l ^*Ml^r 

•£.*€°1 € ^ S^SS. 3*MI* *>**}*! ft^L 3^"* « *r 7l#oi 

A}**M 3^ U-^ ^ ^* °l**Hr 41^31 flo.q. 

*Bl^ ^o]t& ^ 6.S 3^-°l *oi^i #4. 

<15> #C]^* ^ ^S\JL, Sfl7l*lSl tm-Q *£ ^S|-» ^ ^ 

* ft* -^(poor temperature cycling results)* ^.^1^. 3Etr ^HJH* 

aflSS <?ltb #33 ^ (creep relaxation) ^3 ©*|7> Sft JL^ , SH*^* ^S.^ #7l 
#* 6l7>^o> SH, jl*o1 ^§>ji ^isfl ^q^* 

*l**l°> 

< 16 > ^ ^ ^^1^4 -B-511- ^*Hr <£d\)sL*\ *B^# 7l*ofl ^*Hr 

U-^°l ^ ^15,178,319^1 7flAls)ol satj.. 
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<17> 5L 1^: -8-71 n]^- S-fsH 7 flA]^ ^ i+TSj-ifi S^t}. - 

<18> £ i^. %^}^, -fre)^- ^UD# 7l^(12)<^ ^^71 ^*fl 71 

#(12H -fj-e}^- te(llH ^#*Kr ^1 ^^m^-ClS)^: 51^3. ^(14)# 
fe(ll)« s|-#S(15)^AS. 7>*H, ^p1^-(13) 

*|Bl(16)» A>-g-^ 7>^W. 
<19> ^-71 ^2fl ^ ^ ^iH^fe iH^lw^USH 14- 7>^iL -ft-S^ ^1 

7H>«^ ^^1^-^(13)o1 -g^S)^ ^p1^-^(13)3|- -B-Bl^ 313 
(11)3 ^^tRH -g-^-E]^- s.^ 0.5. ^-S-S, 300T;°1#3 Mpa ^ 

<20> Aj-71 ^Bfl ^ ^ WJ-^^; ^^3171- %^7>7> 5.^^ -f}-ii)^- ^1^S>J- £ 

7l ^2fl <&%t ^ %n ^t.}^ 7\A 

*>S.S H ^ofl tf^-fr 7}^ <&^°] ^ofl 3^)<H ^ui^7> *r 5U<H 

tjI^-^ ^ «fle)Ai^ o.s.^ 7l^3ii- -g-oi^Tfl *T ^°14. 

<21> #71 ^2fl ^ «<M^ ^-B-M" ^ «M ^ ^ 3.7) £\ ^ 4i7V^l 

^ Al/Si dE^iS} P>§ 7(1^ ^ ^ol^^, ^Tfl 7>*lfe 

6H 7>«fl^lfe tf^o] ^VSM ^ol tfl Jf*Q «]^ol ^^^ 7 > S)H 

j=L ^>^1^7> Ui^- 7^ «&^Pl^5l SfleMzJ ^3=3 <£§H 7 >*M ^ 

W *1**H 7>^^ 71^ ^^>7l ^SflAi^- 

^nl^-^ M^M- W°l^^ %*tt$= t^^S o]^Al7l£^ Jl^r ul 
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<22> ^ o) 0]=J7^} #2fl 7l^S] 7fl 

-id^M Jfl^: ^ «3«M|A) -£bJ^, 5Efe- #^ 7m -*H1 

^ 71^: -tfof] ^ ^BflS. ^r^^-i- sflBj^^ *fil#7fl; $ 

<25> ^71 ^t^t^ ^Ofof| 3X|^^^# ^^Al7lol ^ ^1 ^ofl <g*- ^ 

<26> 7 ]-^ ^1 # ^-^71 4|*H St!-. 

<28> ^-71 ^SOT^I ^-«ofl ^71 S]^Jf*1)» 4|*|X|*U ^-7] 7l4*1| 7}^uL 

#7] J^^OfL^ofl 7}*H #71 ^71 ^^Rr *I12# 
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<30> #71 ^l^T^H^, ^"71 ^ ?m±r ^E.&t°]2. ^ Efl £^ tgUft^ ^ 

<31> #71 S)^^7fl^ -e-Sl ^*Br HV^^tJ-. 

<32> >g-7l 350 TC ^l^VS ^7>^fe- V}#Z\?ht±. 

<33> #71 7]^ ^5^, ^ ^ o]± %^}JL, #7l ^j^t^ 

<34> #7l ^l^ofl^, #71 ^ ^Bfl^- ^EeJ-o]5. ^Bfl ]£i=. £E ^BflS. ^ 

<35> #7l S^^-Jf^ -e-21 ^JLS tg^*]^ 33 °1 #7l 350 

<36> £ 71^4 ^^^7fl A>o]cfl J^^Hr ^^^S] ^Bflfl: -iiS i^o] = f§ 

^ Sfe S.— ^ns. afl^H <#4$ ^SL® £-J£, ^ £ ^efl 7l#41 

<3?> oi«> £ ^igsi ^AHicfl ^ ^ ^ofl tfjqtn 
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^ sg*^^ wfl^tb ^^a- s.^< > m. 

<39> JE^-g- ^-S*}^, 71^(31)^1 ^r$^K33)* iS^jic^^s. ^Bl^tb 

4^*, H tf^M *%&*§£\ *\QW*H(.35)* BUt^Jl 71^(31)^^ 7>*>al 

3^(33)3 ^-g- 7}*}t& 9-^^(33)^1 -S-tS0s)^i 71^(31)3}- 

^(35)^1 ^7H, #^^(33)^ #( w )3j. ^l(D) ^, i|- ^SeHs ^ 

#3(G1)£ A>-g-*Rr 71^(31), ^^^(33) ^ 3X|^^^(35)^ 4 

<40> 71^(31) ^.S-fe ^ 3Ltt ^e^-g- A>-g-^- ^ flo.^, ^3^(33)°. 

^ OT-wlMAl), ^Hvll^(Mg), o>o§( Zn ) ^ ElBj-^(Ti)* A>-g-^ ^ #4. d\ 7 ]X\ , 
9-^^W(33)AS. -g-SHM ^-jl ^^c] 7^ <t^l^# *>-8-*fe T3>^*J.t|. 

^ AMI, ^^^^(35)« ^«Hf #^51 f^, 371 ^ ^Eflfe t^^Ml 
<41> £3^4 *fl2^l6)]o|| ^ 3^. ^ ^1*1-71 ^ 71^:4 ^ 

^"(33)51 ^Bflfe iSBfoln sflBl^^ £ 3 ofl s,X\# ^^^(43)^ 

^Bflxr £E t§ns. ^j^^^rf. ^JfJ: 41^ 7l^H 45fe- s^^MM^. 

3E 24] £A]^ ^seW= ^Hfl^l #^^(33)S.cf £M ^Bfl^l ^#^^(43)aH 
3 ^#(G2)ol c| ^71 t41^1 riiSeHs ^-^^(33)^.4 71^(41)3)- ^3 

W-*H(45)* % Q^X\% ^ $X^. £.1= ^Eflsl ^HJ^K43)£ 7>S(S1), 
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(S2) ^, ^o](S3)# i*0<H ^EflsL ^ 9XSLX*, i£*LX\ SI, S2, S3 & 

<42> H4r^ ^)3^H^ ^ ^-fr ^X)-S>7l ^-Sfl 7^4 ^ 

3 W ^ ^"^Ml* «fl<t^ £^0]^. 

<43> £ 2^1 ^Bfl^ ^r^^- -R-A}*}?|] 71^(51)^ ^«\] i^^o]n ^ Bfl 

^ ^M§^K53a)* ^^^7fl(55)^j ^*\)5L ^^^(53b)^r sfl 



T^^M 7l^(51)<Hl 1^: 7>*Kr ^^^7fl(55)^ <g-^ 7>*H 



4^ 



13 -1 



^^(53)^: -§-^^1^ 7l^-(51)4 43^iMK55)-I- 

<44> i£x$<H ^3^AH]ofl n}^ ^ 71^(51)31- 3^^°iM](55)3 

oil ^SBH^- *§ns>] #^^^(53a, 53b)^ S^f ^^^t^ ^HH 
AHlofl tc|-^. ^ ^ ^4 ^ol^tq-. 

<45> ^ *H3^*HH xr)-^. <g-^ ^ ^oflAl 7^(41, 51), 

^•^^(43, 53) ^, 3r)^^7fl(45, 55)3 €^£r IM^I *U€*HH ^ ^ 

<46> £ 5fe tcj-^. <g^ ^ q-Bj-vfl 

<47> £^^T <£i=^."|T5- ^(4)£r Z^r ^-$3 if a] 04 lA>olofl Jl 

d l n Z^^ <g^-v)^ ^(4)3 ^ ojo.^ ol# ^-Altb^. 

<48> c^H^fe ^P]^W(4)ol ^.2.3. 5H-371 a] 4^ -a-^(P)^ 

Tfl^^-rf. ^(P)^ IH^It? ^(4)4 71^- A>ol^ p}^ *l*fl X** tr^e|. ^ofl 
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• *\ ^SLS, ^*J* *M-*L^. «&^Mtt *W4W tffl?(PW 7>tfl34| 4*9- IH^Itt 
^(4)^ ^M|(t)fe- &<>}x}5L X^^Sl #(w)^ ^7\%t±. *r, ^^lir ^(4)^ ¥ 
^l(t)7} 2}-^^- X^r 1KK°3.£| ^(wH ^7}*}ZL3, X^t U-^S.^ o^^C^/X^} 

. 16J) ^7>^t*. 

<49> jc 

<50> lsi^ ^-f^lir ^(4)^ o]^^(^ X )» ^7\X\?]7] $\n 

*\ €■ <£?H ^ji*}-^ 3^ £ *r 5£^. IH^Itt ^*K4)# Q ]^]7)7) 

^A^r 7\)*Vz>}7) X^HM<q <£i*H] tflSfl <&o>iUrtil, ^ *HM* W 

(4)6] ^s|7l Al^fe oj-e^ ^AV^-rf. IH^]^ ^(4)ol ^S]7l Al4§> 

IH^Itt ^(4)^ ^(dw/2)^Ai^ <y-^^ oj-s^- ^(4)^ ^^ 7 > 
^l-ol^^s. ^ ^*>tHr ^741S^ ^-g-tb^. ^ ^ *fl£4NH3 P>^^^(f)^ 

2] ^ * 

<52> oj7H, ffe *>^7j]^, pfe So}^ ^]^(Poisson Coefficient)^^ °1 

<53> ->/- 

<54> ^^1^-^(4)^ ^(w/2)«H^ #^(P)£: 45}- ^-o] afl^cK 

<55> 
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<57> /=„ 

<58> 53.-^ ^^(Pav)^ 6311- ^-o] ^a>^- ^ 

<59> ^. 

6] "~ ^ ^-C-«PC-^» 

<60> £-f-t»l^- «}-b]-(4)# ^*Kr ^Sej-ol^^ ^(t)fe ^(G)4 .^^l^-al ^ 

*)](D)^ 3/xm olcf. w=3, 30 ^ lOO^m^H f=0.1 ^ 0.3 

* ^ 7 ^ 8^ ^o] ^tf, 

<61> ,P<3v(yv=30) 

7] i>«v(>v=3) K/rf 

<62> PtovQy-lQQ) . 

<63> # 7 ] ^ OjaJfLEi o^^^ ^(4)^1 ^Hl^i :£iE n <£| 

Es^oj^^ ^(w)* lOaflS. ^ ^-^o] 7.7B1) ^7>*fcSI, ^flj-aj 811^ £°1 ^ 
33.3BJIS ^ 7 }X\?)t£ oj.^^. 4615BflS. ^7>^4. 7fl§f3*l 39 ^ ^o]^^> 

<64> 5. 5# ^-2:^, 'S^lw W(4)°l dbMBl-olS. ^ ^MeM 

= ^ ^(G)o.^. o]^ ^n]^-w]-n]-(4)^ ^ ^>(G)o.S 
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<65> £ 6a xfl*| £ 6cfe £ ^l^Aldflofl xc}-^. oj.^ ^ ^-^solrf. 

<66> IE. 6a<^l w>sq- ^o], 71^(61)^ ^ofl ^nli? ^(63)^r 

rf^- zl ^ofl #%*ll(62)« JEi^JL db^ ^b|) 
2] ^=L(64)« ZL ^ofl ^^Al^lJi 4^^M" SA>t>c|.. i^g^ ^ofl ^ ^ 
4" S. 6b^l 44 ^1, ^Sej-ol^ t§E|)<3] ^n]^. wi-^-( 6 3) 

°1 *fl^€4. Afl^ 7^ tf^l^ ^4(63)3 tf^ofl #^*ll(62)«- ^71 

<67> IHHtT ^(63)^- ^4^4^" 71^(61)^- <>1«<H3 444fe 

"<^4, ^Eflo} 71^(61)^- ^-g-^fe «<H^°1 o^cj-. ^uIt? 44(63)^ 

^313 71^(61)^: ol-g.^- ^ ^4. ^, "t^l^- 44(63)4 sflE^ ^EjH 
44 4'$^: ^4 4^(64)4 71^(61)1- ol-g.^- ^ ojcf. 
<68> -fi-2^(65)4 71^(61)^- ^^>7l 4*11 S- 6<H 44 %o) 7)^(61)^] 1 

«(60)* ££*H 71^(61)51 f£f ^Al7lJl -fHi]#(65)4 ^A?. <g-^# 
7>^4. :ze^ 71^(61)4 -^4^(65) 4<>H 3^4(63)£r -g-Sfls) 

<H ^-D^iLS. 4#47l Al44:a ^sq. ^ £ 6e°1] 44 

ttJM* 44(63)* *4*M 7m(61)^] -B-e1^(65)^| 5^*>7fl t£2W5L £^4^- 
44(63)£- 4 #(61)4 -fre]#(65)-fr 3u!*>7ll 3^4*14. 

<69> £ 7 ifl^l £ 1^8: 4€- tf^ 3^ 4^1 ^€ 4^t 

^1)4 714 ^ W-4w 44* A>^o]tq-. 
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<70> £7^H8f 7]*8rfl 18/jm ^-4 10 /*m ^ 7}x|^ iiejola ^Efl^ ^n]^- 

^^•i: 300^3 ^ 7>^H 800 /*m4 7>*l^r 7]*<H| 

-*N1* 3E. 7^r -fi-e)^ fe<>ll JfS|-« -a-Efl* 

S.°H £ 8£r -frt^ AR 3.^0) #Bfl# ^.o]ji o} 7 ]^ £ 

# #£.(shear strength)^ 3.7]^ 200gfo]4. 

5. 9^ 7}&*\] 18 //m -^4 20/zm ^-§: 7Mfe ^e^ols. ^Efl4 ^n]-^- ^f-^ 
^ ^^*]-Jl 320t:^ <14 1500gf^ 7>*H lOOO/zm^l *lf-4 810,um4 4*]» 

7}^ W]^^ 71^1 ^-Efl# A>^lolrf. -§-^ 10gf« ^7> 

*H ^£1- ^3$; 44 200gf» M-EHfttJ-. 

<72> 5. 10^: 7l*«U 18/am ^4 20^m ^ 7>^fe ^SeM^. ^p]^ 

%^JL 320*C3 ^4 3900gf4 *H§^ 7>*H 1000//m4 *1#4 810^m4 4<=>1«- 

7}*l*r 71^ ^Bfl» A>^|oltf. -S-^ 70gf« 91?} 

*H ^^tb 44 200gf» 

<73> S. ll^r 7l4°H 18 //m ^-4 50^m ^ 7 ]-*lfe- ^eb^s ^Bfl^] ^"l^ 

* ^^-sl-Jl 320^ ^4 3900gf^ ^-1: 7}*H 1000 //m^ *]#4 810 //m4 4<>1# 
7Wfe fl]^ 7l^ofl ^ A>^o]rf. «^7lAi 7j-^ H. 4g f 
1- -§-^£-5. 11.4gf« °17}*H 44 200gf«- M-Ef 

*fl&4. 

<74> £ 9 *fl*l 5. 11^ ^ 44^3 ^H^lir ^4 ^ H7l7> tfltf i:i 

^rSL 320 3900gf*l 3^- 7}# ^ ~§-^ ^ ^tf. 
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<75> £ I2fe 7l^ofl 6fim ^~$r 7}7^ ^Mej-cls. ^^-i: ^^^-Jl 

320^ ^4 3900gf^ *p§^ 7>*l-al, 11.4gf# Si7>«H 

^4 200gf« q-tq-tfl&t}. JE^oJH o^g. ^ul^-o] ^s\o) 

<76> 7 ]#6\] ^^6] smm^ ^^g. tg^-$ t}^. -ff-el^ Jf-aWa 

7HH 7}77}%t}.. 

<77> ^^llT £S ^Bfl S -H-e)^ ^^>fe ^-f T5| 7j-tb 

S^-fr q-Ej-ifltJ.. £ I3£r ^ 18/imSl if-lH El ^bB^| ^^It? 3 
Wul 3201C^ 14 5000gf^ S^-fr 7>*H -frE)^ 7l^ #efl» iLSl A>^1 

°m. -S-^ 200gf ol^-AS. 7}1& ^4- 3# 100gf» q-Efifl^rf. 

<78> £. lfrfr Wli^ll nH5- ^ 3* £^14. ,g. ^ 

^ ^4-iA]ofl6fl 4= ^ vfr^g. ^x$q ^ tfl^] ^13^a]^o{| nj-^. ^ 

y <^£ 7l^r(71)^l il^lS ^Bfl SEfe- £M fgsflo} ^^^(73)^- sfl£|^ 
4^, H #Jfofl 3^^.^ (75)* Wfl^*>ul -#^JL5. SA>*>^A1 <$%^. 7>*> 

al 7l^(7lHfe ^ 7>*H 71^(71)4 ^^^^(75)* ^W. T^-id^r <&3% 

-¥^(75)4 ^r^^(73)* <§^*H ^ ^ ^* 

41 W *r 
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-*7l-Q- A>^o] O.S. 7l7fl^)<H Sft.2Ll+ f H*£ ^« 

^^1^7lic]-, HV^tb <^^ls.>H §fl^sl<Ho> fttj.. t&^sh ^ 

WW 3 JL3)-] 

u}^ ^-o] ^ 3^ ig-ig^ jg-^*. ^ Sf-U: tf^tb 
9X^ ^°14. 
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71* #41 *§ns. ^%^Sr nn^$= ^ 

iWfe 3* ^SLSL £Rr ^ 
[3^8" 2] 

7m ^ J^^Ml #ofl ^ ^EflS. SflE^-sHf. ^1^1; ^ 

#71 ^^^^l tfJfofl #71 S^^M* #71 7^1 t-g: 7>*|-al 

#71 3fl^V?.5M 7>*M #7l ^^^^ ^-71 S^WMHI *H2# 

31 ;« 3* ^Sjis. *R=- ^ U-^. 

3] 

*ll 1 ^ S^r *ll 2 W 

#71 71^ ^Sl€-, ^ 4^ ^ ^ *>M-S. ^*Kr 3^ ^^-5. 

tf* ^ 
4] 

*ll 1 ^ SEfe *ll 2 Sfl<H*| , 

#71 ^^lir, ^Vll#, o}<& ^ El^ ^ ^1-M-S. ^#*Rr 

^<LS. *}±r ^ 
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[^f* 6] 

*l] l ^ afe *fl 2 ^ 9X°1*\, 

[^f* 7] 

*ll 1 SL^ *i| 2 *J-ofl sa^i, 

#7] 350 °C cl*>S ^l7>^-^ ^ii S}^ ^ 
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